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ABSTRACT 



This study examined the academic and social experiences of 
first-year science students at "Big U, " a large multi-cultural and 
multi-racial commuter university located in a large Canadian city. A total of 
498 incoming science students were surveyed in September, November, and 
Febru&ry-March of the first year. Response rates for the surveys were 89 
percent, 84 percent, and 68 percent, respectively. Data were also gathered 
through focus groups and administrative records. The study found that 
students who were satisfied with the quality of instruction, and students who 
felt that topics covered in classes were important to future career success, 
were more likely than others to score high on a number of desired outcome 
variables, such as increased intellectual development, science knowledge, and 
the likelihood that students would continue in science in their second year. 
The results also indicated an increased level of tolerance toward females, 
gays, and members of minority groups, along with an increased preference for 
learning on one's own. Overall, experiences in the classroom rather than 
out-of-class contacts with faculty were particularly important in 
explanations of desirable outcomes. As a result, it is argued that 
improvements in curriculum and teaching would have significant positive 
effects on both students and the institution. (Contains 32 references.) (MDM) 



***************************************************************************** 

* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 



<N 

r- 

VO 

00 

Q 

m 




Improving First Year Science Education 

in a Commuter University 



J. Paul Grayson 







Improving First Year Science Education 
in a Commuter University 



J. Paul Grayson 
Institute for Social Research 
York University 
June 1993 



o 

ERIC 

BiflaffHMiiSB 



3 



J. Paul Grayson, 1993 



All rights reserved. No part of this publication may be reproduced or 
transmitted in any form or by any means, electronic or mechanical, 
including photocopy, recording, or any information storage or retrieval 
system, without permission in writing from the publisher. 

Published by: Institute for Social Research 

York University 



ISBN: 1-55014-208-9 



Institute for Social Research 



Founded in 1965, the Institute for Social Research QSR) is an Organized Research Unit of York 
University. The Institute’s purpose is to promote, undertake and critically evaluate applied social 
research. The Institute provides consultation and support services to York faculty, students and staff 
conducting research in the social sciences, and, to a lesser extent, in the biological and physical sciences. 
For researchers from other universities, government agencies, public organizations and the private sector, 
the Institute provides consultation on research design and undertakes data collection, data processing 
and statistical analysis, on a fee-for-service basis. 

ISR houses the largest university-based survey research unit in Canada, annually conducting 
twenty to thirty research projects ranging from small surveys in one locale to provincial and national 
surveys. The capabilities of the Institute include questionnaire and sample design, sample selection, 
data collection, preparation of machine-readable data files, statistical analysis and report writing. 

ISR’s Statistical Consulting Service Provides consultation on research design and statistical 
analysis. The Service also sponsors short courses on statistical analysis, research methodology and the 
use of statistical software. The consulting service is partially supported by a grant from the Natural 
Science and Engineering Research Council (NSERC). 

ISR’s data archive provides public access to survey data collected by the Institute, to data sets 
from major Canadian surveys, and to official statistics, such as CANSIM and the census aggregate and 
public-use microdata files from the Canadian Census. 



For more information, write to: 

Institute for Social Research 
York University 
4700 Keele Street 

North York, Ontario, Canada M3J 1P3 



Telephone: (416) 736-5061; Fax (4 16) 736-5749 



Foreword 

The Institute for Social Research produces four types of articles in its publication series: 
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field. 

The following is a working paper. 
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Summary 



In recent years a consensus has emerged that there is much room for improvement 
in the quality of undergraduate education in Canada. Unfortunately, Canadian universities 
have been remiss in providing the research on which improvements in the teaching/learning 
environment can be based. 

When such research is carried out it should be based on a recognition that desired 
outcomes of the university experience are a function of the pre-entry characteristics of 
students as well as what goes on within the walls of the university, i.e., environmental factors. 
For example, certain institutions may graduate students who later have successful careers not 
because of the university’s impact, but because the university attracts students from high 
socio-economic backgrounds who participate in networks useful to career success. 

Bearing in mind the foregoing, Big University (BigU), a large multi-cultural and multi- 
racial commuter university located in a large Canadian city, embarked upon a research 
program designed to identify the processes and experiences consistent with desirable student 
outcomes. In the first year of operation the program focused on in-coming science students 
whose expectations and experiences were measured through surveys conducted on the 
second day of classes, in mid-November, and toward the end of February and in the 
beginning of March. Data gained in this way were supplemented by information collected 
in focus group meetings. Among other things, the information collected makes it possible 
to identify changes that might enhance desired outcomes of the first year science experience. 

In a previous report it was demonstrated that at BigU, over the course of the 
academic year, two major outcomes of the university experience were an increase in 
tolerance toward females and an increase in preference for learning on one’s own as 
compared to being taught. Between September and March there were also improvements 
in tolerance toward minorities and gays. There was a very slight gain in satisfaction with 
marks between November and March while conformity remained constant over the study 
period. Satisfaction with the science program declined slightly whereas assessments of the 
importance of a university degree in general, and a BigU degree in particular, declined 
considerably between September and late March. These facts notwithstanding, in the final 
survey, a majority of students commented that over the academic year their knowledge of 
science had increased and that they had developed intellectually. In addition, the 
overwhelming majority stated that in the coming year they would return to BigU and to the 
science program. 

To focus only on environmental variables (i.e., what goes on inside the university), 
through a number of regression analyses, consistent with previous research on commuter 
universities, it was shown that, at BigU, in general, variables that can be placed in the 
academic integration/involvement category were important in explaining a number of desired 
outcomes. Most evident was the fact that students who were satisfied with the quality of 
instruction, and students who felt that topics covered in classes were important to future career 
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success, were more likely than others to score high on a number of desired outcomes. 
Improvements in these areas likely would further enhance desired outcomes. By way of 
comparison, variables falling in the social integration/involvement category, by and large 
were not important in explaining desired outcomes. 

In contrast to previous findings on factors affecting student development, number of 
out-of-class contacts with faculty had no impact on any of the outcomes under consideration. 
This observation may reflect the fact that in comparison to other universities contact 
between faculty and students in first year science at BigU occurs primarily to deal with 
students’ academic problems. Important informal contacts of a more positive nature that 
have been found to contribute to desirable outcomes may not occur. 

Overall, the findings, and possible avenues of improvement that they suggest, reflect 
the fact that in a large commuter university classroom contact represents the main link between 
the institution and the individual. As a result, it is likely that improvements in curriculum and 
teaching would have large payoffs for both students and the institution. What goes on in the 
classroom appears to be at the centre of student success and satisfaction. 

BigU is a large commuter university in a large city with large first year science classes. 
Where all of these conditions can be found in other Canadian universities, it is likely that 
various outcomes can be explained by reference to similar factors. By extension, it is equally 
probable that changes likely to enhance outcomes at BigU would also lead to improvements 
elsewhere. 
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Introduction 

In Canada as elsewhere, a number of recent reports have focused on the quality of 
undergraduate education in general (Smith, 1991) and science education in particular 
(Human Resource Development Committee, 1991). While there is no doubt that in many 
areas Canadian universities are doing a splendid job, a consensus has emerged that there 
is much room for improvement. Areas frequently targeted for improvement include attrition 
rates, teaching, the encouragement of female students in areas such as science, and the 
graduation of students with demonstrable generic skills. 

If it is evident to some that there are problems with undergraduate education in 
Canada, it is apparent to others that universities have not turned their research efforts 
inward (Smith, 1991; Dennison, 1992). For example, we know little with regard to the types 
of university experiences in Canada that are most conducive to the attainment of various 
educational goals. As a result, many changes intended to improve the teaching/learning 
environment in Canadian universities are based on intuition or imitation of innovations 
elsewhere. Frequently, the latter themselves are based on feeling rather than research. 
Moreover, where changes are introduced, it is seldom that their effects are systematically 
measured to determine if the objective of the change has been met. 

When research on the impact of universities on students is undertaken, it is useful to 
distinguish among three major sets of factors: pre-entry characteristics of students, 
environmental factors; and outcomes (Astin, 1991). Included among pre-entry characteristics 
are family income, parental education level, high school attainment, gender, and so on. 
Each of these may be conducive to university success. For example, certain institutions may 
graduate students who later have successful careers not because of the university’s impact, 
but because the university attracts students from high socio-economic backgrounds who 
participate in networks useful to career success. 

Environmental factors include curriculum, peer climate, and the degree to which the 
institution facilitates the social and academic involvement of students. Holding pre-entry 
characteristics constant, environmental factors may have implications for certain university 
outcomes. For example, two universities may have different effects on students similar in 
terms of their prior academic achievement and social background. It is these effects that 
are important in assessing the relevance of the university experience. 

Outcomes can be defined as, "those aspects of the student’s development that the 
institution either does influence or attempts to influence through its educational programs 
and practices" (Astin, 1991:38). For current purposes, outcomes can be divided into two 
kinds: a. final outcomes that may be the ultimate objectives of an institution with regard to 
student development; b. intermediate outcomes that may be contributory to final outcomes, 
but are themselves interim products of the student-environment interaction. Matters such 
as learning and intellectual development are obvious desired university final outcomes. Less 
obvious, but, it can be argued, equally desirable, are outcomes such as satisfaction with 
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academic programs, value changes, the intent to return to the institution to complete a 
degree, and so on. Interim outcomes would include things such as term marks. 

Consistent with the foregoing approach to the study of university outcomes, in order 
to better understand the impact of the university on its students, and, hopefully, to facilitate 
change where needed, in 1991, Big University (BigU) initiated a program of student studies. 
The university is a large, multi-racial and multi-ethnic university located in a big Canadian 
city. Among its undergraduate population, approximately 10% of students live on campus. 
Although the University offers programs in many diverse areas, roughly 45% of all students 
are enroled in the Faculty of Arts. Those in science represent only 5% of the university’s 
population. As is the case in many other universities, first year science students are required 
to take a core curriculum taught in very large classes and laboratories. 

In its first year, the research program at BigU involved three surveys of first year 
science students and the holding of focus group meetings to coincide with the surveys. The 
first survey was conducted on the second day of classes before impressions of the university 
crystallized; the second in November after an anticipated initial period of adjustment; and 
the third in late February and early March. In the following pages attention will focus on 
the outcomes of first year science at BigU; the processes that contributed to the outcomes; 
and an identification of areas for intervention that likely would enhance desired outcomes. 
In conclusion it will be argued that Canadian science programs similar to those at BigU, in 
comparable commuter universities, might profit from the same interventions. 



The Commuter University 

The characteristic of BigU that is of major concern in this study is its status as a 
commuter university. As noted by Pascarella and Terenzini (1991:632), even in the United 
States, where far more research has been conducted on university students than in this 
country, commuter students have received short shrift: by and large, generalizations and 
theories relating to the effect of post secondary education have been based on examinations 
of traditional students (young, full-time) at residential institutions. 

An appreciation of the problems encountered by students in a commuter university 
must begin with the recognition that student learning and development is a function of at 
least six factors: 



1 Gilbert and Auger (1988) noted that in the university they studied the outcomes students expect from 
the university experience were different from the stated learning objectives of the university. The same can 
be said of the students who will be discussed in this report. In both instances one of the primary objectives 
of students was to gain knowledge related to potential future careers. 
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• Maturation. 

• The formal curriculum (what is learned in class/labs and readings). 

• Interactions with faculty outside of class. 

• Participation in non-mandatory academic activities such as special 

seminars/lectures. 

• Interactions with students in organized activities such as clubs, sports, and so 
on. 

• Interactions with students in informal activities such as talking before and after 
class, visits to pubs, etc. 

Participation in the formal curriculum, interactions with faculty, academic achievement, and 
participation in academic activities can be viewed as academic integration/involvement. 
Organized or informal associations with students can be identified as social 
integration/involvement. 2 

Although many US studies of university attrition have conceptual and methodological 
limitations, and their results cannot without qualifications be applied to Canada (Corman 
et al, 1992), in the United States a considerable body of research shows that various aspects 
of academic and/or social involvement are important to attrition and other university 

outcomes. For example: 

• Several studies have indicated that students displaying the greatest degree of 
cognitive development: see faculty as concerned with teaching and students’ 
development; tend to have developed an intellectual relationship with at least 
one faculty member; and state that peer interaction importantly affected their 
development (Endo and Harpel, 1983; Pascarella, et al, 1983a; Volkwein, et 
al, 1986). 

• Even after they controlled for pre-entry characteristics, such as level of high 
school achievement, Pascarella and Terenzini (1976, 1977, 1979a, 1979b) 
found that first year persistence was related to faculty-student contact outside 
of class, particularly to contact dealing with intellectual concerns. 

• Based on a study of 1,064 students from 27 small liberal arts colleges Centra 
and Rock (1971) concluded that frequent student-faculty interactions, and the 
perception that faculty were interested in teaching and treating students as 
individuals, contributed to the development of an effective learning climate. 

• In a study involving 27,065 science students enroled in 388 colleges and 
universities in the United States, Astin and Astin (1992) found that out-of-class 



2 Some scholars distinguish between integration and involvement; however, as pointed out by Corman et 
al (1992), at the operational level, imprecision has characterized both. As a result, in this study, integration 
and involvement will be treated interchangeably. 
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interaction with faculty had important implications for degree aspirations and 
satisfaction with faculty and curriculum. 

Despite these findings it should not be assumed that the effects of academic and 
social involvement are uniform. For example, after examining several studies, Pascarella and 
Terenzini (1991:411) conclude that academic integration, measured by grades, intellectual 
development, and faculty interaction, is most influential for persistence and degree 
attainment for students with low social integration. With increased social integration, 
however, the importance of academic integration decreases. Similarly, Pascarella and 
Terenzini (1979a) found that informal contact with faculty to deal with intellectual matters, 
and the reported quality of the contacts, were most influential in explaining the persistence 
of students with initial low levels of commitment to graduation or who had parents with low 
education. In essence, faculty contact may assist two potentially at-risk groups: those who 
are not socially involved and those who have a low commitment to graduation and/or parents 
with low education. 

Although the formal and informal components of academic and social 
integration/involvement may be contributory to certain university outcomes, commuter 
students, because of the relatively limited time spent on campus, may have less opportunity 
than students at residential universities to engage in activities other than those associated 
with the formal curriculum. As a result, it might be reasonable to assume some less 
desirable outcomes from commuter as compared to residential universities. 

This expectation was borne out by a classic study by Chickering (1974). In an 
examination of students from 270 institutions of higher learning in the United States he 
noted that commuter students ranked themselves relatively lower than others on public 
speaking and on academic, writing, artistic, and leadership skills. Moreover, after controlling 
for pre-entry characteristics, it was found that living at home was inversely related to the 
social confidence of students. Similarly, Astin and Astin (1992:7-9), in a large study of US 
science students, discovered that, "students who live at home or in private off-campus 
housing are also likely to decrease their [degree] aspirations." The general thrust of 
Chickering’s and the Astins’ research is supported by other studies (see Astin, 1977; and 
Welty, 1976). 

By way of explanation for observations such as these, Pascarella and Terenzini 
(1991:402) argue that, "The commuter institution’s social system may simply not be potent 
enough to play more than a relatively trivial role in the persistence or educational attainment 
process. Conversely," they add, "one would expect academic factors, such as academic 
achievement, to be relatively important." 

In this expectation they are backed up by a number of studies. To be more explicit, 
in the United States, many investigations show little relationship between social integration 
and phenomena such as persistence at commuter institutions, even after controls have been 
introduced for pre-entry characteristics of students (Braxton and Brier, 1989; Fox, 1986; 
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Garcia, 1988; Williamson and Creamer, 1988). By way of comparison, academic 
achievement has been found to account for, among other things, persistence at the same 
type of institution (Fox, 1986; Garcia, 1988; Pascarella, et al, 1983b). In Canada, the results 
of a study of 3,817 commuter students in a community college point in the same direction. 
More concretely, Dietsche (1990) found that academic integration and educational 
commitment were more important in accounting for persistence than social integration and 
institutional commitment. 

To summarize, in residential institutions, academic and social involvement, in different 
ways for different students, contributes to desired outcomes such as persistence and 
academic attainment. However, in commuter institutions, like BigU, the possibility of social 
involvement is reduced; moreover, the relationship between social involvement and matters 
such as persistence is tenuous. By way of contrast, in commuter institutions, academic 
achievement has important implications for certain outcomes. 



Survey Characteristics 

In 1992 the student studies initiated at BigU were designed in such a way that the 
relative impact of pre-entry characteristics, intermediate outcomes, and environmental 
variables on 498 entering science students could be assessed. Data relevant to the 
investigation were collected from surveys, focus group meetings, and administrative records. 
Among the total sample 57% of students were male; the mean high school average in the 
final year was 77%; and 31% considered themselves to be members of a visible minority 
group. 



The percentages of those responding to surveys conducted on the second day of 
classes, in mid-November, and in late March and early April were 89%, 84%, and 68% 
respectively. Among the respondents for each survey approximately 70% to 80% were 
willing to provide student ID numbers so that their responses to various surveys could be 
compared; unfortunately, it was not always the same students who provided information 
from one survey to the next. As a result, while the overall response rate to each survey was 
acceptable to high, only 141 students provided identification across all three surveys. As a 
result, for purposes of this report, it was decided to rely primarily on the results of survey 
three. Data collected in surveys one and two will be referred to when they can shed light 
on the first year outcomes under consideration. 



First Year Outcomes 

In examinations of university outcomes attention is frequently restricted to academic 
attainment; however, among others, Gilbert (1989) has argued that assessments of the 



7 




13 



university experience should be based on a number of wide-ranging outcomes. Moreover, 
Gilbert and Evers (1991) have shown that university students in part attribute development 
in a number of areas to their university experience. In the area of skills, for example, 
students most frequently credit the university experience for the development of: thinking 
and reasoning skills; problem solving skills; planning and organizing skills; time management 
skills; the ability to conceptualize; learning skills; and quantitative mathematical and 
technical skills (Gilbert and Evers, 1991:74). Such abilities may or may not be reflected in 
marks. 



At BigU, a number of changes that occurred from one survey to the next, as well as 
a specification of certain outcomes of the first year science experience, have been analyzed 
elsewhere (Grayson, 1993). For some final outcomes it was possible to make comparisons 
between measures in the final survey and earlier surveys after adjustments had been made 
for gender and high school marks; for others it was appropriate only to examine the 
outcome as measured in the final survey without controlling for gender or high school marks. 

Some of the outcomes were chosen for study because of their embodiment in the 
university’s Academic Plan. Others were selected for examination because of their frequent 
mention in academic literature or in policy documents. Still others were examined as a 
result of particular challenges faced by BigU with respect to gender and the visible minority 
status of a large number of students. The outcomes dealt with, and the surveys used in their 
measurement, are as follows: 

• Satisfaction with marks (November, March). 

• Satisfaction with the science program (November, March). 

• Beliefs that females, minority students, and gays should be treated in the same 
way as other students (September, March). 

• Conformity (September, March). 

• The extent to which students prefer being taught over learning on their own 
(September, March). 

• Assessments of the importance of a degree in general and a BigU degree in 
particular (September, March). 

• Assessments of the extent to which students feel that their knowledge of 
science increased over the academic year (March). 

• Assessment of an increase in intellectual development (March). 

• The likelihood that the student will return to BigU the following year (March). 

• The likelihood that the student will return to science at BigU (March). 

Outcomes for which information on more than one suwey was useful are documented 
in Graph 1. For these, scores were standardized across surveys and then comparisons were 
made between surveys. Had there been no change from one survey to the next, means for 
each survey would have been zero. The horizontal axis of the graph indicates the difference 
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Graph 1: First Year Outcomes 
(Multiple Surveys) 
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in percentile points between means of the appropriate surveys. 3 The vertical axis indicates, 
in descending order of change, phenomena that can be treated as outcomes of the first year 
experience. 

The graph shows that a tolerance for females, and preference for learning by one’s 
self, have the greatest increase between September and March. An increase in tolerance 
for minorities and gays between September and March are next in magnitude. Although 
there were slight changes in satisfaction with marks between November and March, 
differences are not statistically significant. 

Change is evident in the assessed importance of a BigU degree, and a university 
degree, between September and March. This time, however, the change is negative, in 
September more students believed that a BigU degree, and a degree, were important than 
in March. The slight negative difference between November and March with regard to 
satisfaction with science is not statistically significant. 

The only measure for which there was absolutely no change from one survey to the 
next was conformity. In March as in September, on a five point scale in which students were 
asked to disagree or agree (with a score of 1 for strongly disagree and 5 for strongly agree) 
with a statement focusing on the extent to which they usually tried to do and say what others 
expected, the mean score was 2.79. As a result, the difference between the means was zero. 
In the graph, a minimal value was assigned so that the variable is visible. 

Outcome measures for which only the March observation is relevant are outlined in 
Graph 2. From the graph it is clear that the majority report both an increase in their 
knowledge of science and an increase in intellectual development over their first year. In 
addition, the vast majority express the intent to return to BigU and to science in the 
following year. 

It is clear that the first year experience in science at BigU had both positive (increase 
in tolerance, increased knowledge of science, etc.) and negative (decreased importance of 
a university degree and a BigU degree) outcomes. What is not evident from the data are 
the pre-entry characteristics and environmental factors responsible for various outcomes. 
By extension, it is not known what interventions might result in increases in desired 
outcomes. It is to these matters that attention now turns. 



Variables for Analysis 

The variables initially chosen for potential explanation of the outcomes detailed above 



3 See Pascarella and Terenzini, 1991, for justification of a similar usage. 
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Table 1: Variables in Analyses 





Range 


Mean 


SO 


Pre-Entry Characteristics 


Average grade in final year high school 


1=50-54; 8=86+ 


6.43 


1.27 


Intermediate Outcomes 


Hours spent per week on studies 


1=LT 10; 8=GT 40 


3.90 


2.00 


Average Fall grade 


1=F; 10=A+ 


6.22 


1.86 


Environmental Factors 


Number monthly out-of-class contacts with professors 


0 to 6+ 


1.55 


1.97 


Number monthly out-of-class contacts TAs/lab demonstrators 


0 to 6+ 


1.04 


1.56 


Professors went out of their way to be helpful 


1=st rongly disagree; 
5=strongly agree 


2.59 


1.16 


Advisors took interest in students 


1=strongly disagree; 
5=strongly agree 


2.47 


1.13 


Number non-required academic activities over two months 


0 to 4+ 


.75 


1.21 


Topics covered in courses relevant future career success 


1=very much so; 4=not 
at all 


2.86 


.75 


Satisfaction instruction 


1=very dissatisfied; 
5=very satisfied 


2.89 


.99 


Satisfaction class size 


1=very dissatisfied; 
5=very satisfied 


2.94 


1.14 


Number campus organizations member of 


0 to 3+ 


.69 


.87 


Nurtoer sports activities participated in 


0 to 2+ 


.43 


.70 


Number sports events watched since September 


0 to 3+ 


.49 


.96 


Nunber weekly pub visits 


0 to 2+ 


.40 


.68 


Nurtoer new friends since September 


0 to 36+ 


14.11 


9.11 



Note: A *+’ following a maximum value indicates that values above those recorded were truncated 
to facilitate reasonable analysis. 
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were selected in terms of one or more of: 



• Their pre-entry and environmental status as discussed by Astin (1991). 

• Their theoretical relevance as discussed earlier. 

• Their being raised in focus group interviews with students or in written 
comments on questionnaires. 

• The logic of their inclusion. 

The variables used in analysis, as well as response ranges, mean scores, and standard 
deviations, are outlined in Table l. 4 Items listed under intermediate outcomes were 
included because of the logical possibility that they could affect outcomes such as satisfaction 
with marks. Those listed under environmental factors include matters of social and 
academic integration/involvement as discussed earlier. 

While it is not necessary to discuss the contents of Table 1 in detail, a few general 
observations are in order. First, variables focusing on the helpfulness of professors, the 
interest of student advisors, the relevance of course topics, and satisfaction with instruction 
and class size, score no higher than 2.94 on a 5 point scale. Although it is somewhat of a 
simplification, these figures do not suggest high evaluations on the part of students. Second, 
the numbers of monthly out-of-class contacts with faculty and teaching assistants (TAs) or 
lab demonstrators, with means of 1.55 and 1.04 respectively, are quite low. The mean scores 
for the number of campus organizations and sports participated in, the number of sports 
watched, and the number of pub visits, indicate a low level of student engagement in these 
activities. By way of comparison, students have made on average 14 new friends since 
September. Overall, however, there appears to be a low level of informal interaction with 
faculty and TAs and a low degree of involvement in formal social activities. 

While similarities do not exist on all dimensions, these findings are nonetheless 
generally consistent with those of a study of first year experiences at the University of 
Alberta, another large Canadian commuter university. For example, in the latter, Holdaway 
and Kelloway (1987) emphasize that there is little involvement in extracurricular physical 
education and academic and cultural events; nor is there much involvement in student clubs. 

Although the procedure can be criticized, stepwise regression analysis was used to 
determine the impact of each of the variables in Table 1 on individual outcomes described 



4 Gender and minority group status were originally included under pre-entry characteristics; however, they 
were removed because some preliminary analyses of survey three that need not be discussed suggested that 
neither was relevant to the outcomes under discussion. The finding with regard to gender parallels the results 
of a study by Nevitte et al (1988). In that instance it was found that female science students performed as well 
as male science students. Other analyses that will be described in a separate report suggest that for certain 
outcomes gender and minority group status may be important. 
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